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1 
This invention relates to a stop means for stop- 
ping the feeding movement of a tool carrying 
member of machine tools and has for ifs chief 
object to provide a presettable stop means for 
selectively stopping a movable member of a ma- 
chine tool at one or more preselected positions 
thereof. 
More specifically, the invention has as ifs ob- 
ject to provide a selectively presettable stop 
means for the slide of a lathe, or other machine 
tool, whereby the slide may be successively 
stopped at a plurality of positions corresponding 
to various machining operations performed by 
the tools carried by the slide. Thus, an operator 
may perform a plurality of machining operations 
at a rapid rate without the necessity of repeat- 
edly determining the exact moment when the 
feeding movement of the slide should stop and 
the feed controlling lever should be disengaged. 
Another object of the invention is to provide 
a plurality of circumferentially adjustable and 
rotatable cams, driven in timed relationship with 
the movement of a siide of a machine tool, and 
a lever selectively positionable in the path of any 
one of said cams to stop the feeding movement 
of the slide at one or more preselected positions. 
Another object of the invention is to provide 
improved means for circumferentially adjusting 
the position of the rotary cams of a cross slide 
stop mechanism. 
A .further object of the invention is to provide 
1/mit stops for the cross slide or other movable 
member of a machine tool in combination with 
manually settable means to selectively stop said 
member at one or more, preselected, positions in- 
termediate said limit stops. 
The invention may be briefly summarized as 
consisting in certain novel details of construc- 
tion and combinations and arrangements of parts 
which will be described in the speciflcation and 
set forth in the appended claires. 
In the accompanying sheets of drawings which 
illustrate the preferred embodiment of my inven- 
tion: 
Fig. 1 is an end elevation of a portion of a ma- 
chine tool equipped with the improved stop 
means; 
Fig. 2 is a front elevation of the apron and 
carriage of the machine tool showing the power 
drive for the cross slide and the clutch operating 
lever therefor; 
Fig. 3 is a fragmentary side elevation of the 
apron and carriage with parts broken away fo 
show the driving connections for the stop mecha- 
nlsm, the view being taken from the right of 
Fig. 2; 

Fig. 4 is an enlarged fragmentary side ëïeva- 
tion.of the carriage, the top 0fthe apron anï thë 
lower portion of the cross slide showing the ad- 
justing means for the stop mechanism;  
5 Fig. 5 is a sectional view taken on the 
of Fig. 4 showing the constructior' of my.imProved 
stop mechanism, certain parts being omited for 
clarit of illustration; ' 
Fig. 6 is a side elevation of the improvéd-stOp 
10 mechanism with the cover removed and parts 
broken away to show the connections for. relêas- 
ing the clutch operating lever; 
Fig. 7 is a fragmentary view of the rotatabl 
cams and shiftable lever of the improved stop 
15 mechanism with the lever positioned atone ex- 
treme of its movement to. cooperate with theLrst 
cam, the view being taken on line 7--7 of Fig. 
with certain parts removed for clarity of-ilus- 
tration;, and 
20 Fig. 8 is a view similar fo Fig. 7-showing fhe 
shiftable lever moed toits otherr extreme, posi- 
tion.   
Before beginning the detall, description of'the 
invention itis well to notice that this. device is 
25 intended to provide meäns for automaticallyst0p 
. ping a movable member of a machine tool' at 
one or more preselected positions there0L and 
while the invention.is illustrated, as. being 
ciated with the cross slide of a machine tol if is 
30 tobe understood that itis hot so limifed but may 
also be used upon the carriage or a turret sddle. 
Referring now o the drawings, in Fig. 1  have 
disclosed an end elevational view of-amachine 
tool, designated M, with the turre, saddle and 
35 turret removed for clarity of illustration. The 
machine tool is of conventional design and com- 
prises a bed f5 havirg ways f! for supporting 
a carriage f for movement longitudinally of the 
machine, an apron f fastened fo the carriagè 
40 to more therewith, and a cross slide f4 supported 
upon suitable ways at the top of the carriage for 
movement transversely of themachine.. :Posi 
tioned upon the apron f is the improved stop 
mechanism, designatedgenerally as-S. The car- 
45 riage and apron as well as the cross slide are 
driven in timed relation with the spindle f.§ by 
means of a feed shaft f and the usual gearing 
connections, as is well known in the art. 
Disposed upon the feed shaf.t f6 is a worm 
5 in driving engagement with a worm wheell 
mounted upon the shaft f9 which, also carries 
a spur gear 0 (see Fig. 2). Gear 0 is in dr_iving 
engagement with a spur gear 2! which carries 
one element of a clutch mechanism, designated 
¢¢ generally by C. The other elennt of the clutch 
mechanlsm is mounted upon asPUr ear.-which 



ls in urnin engagement with a pinion 23 xed 
to a lead screw 24 and said screw is threadingly 
engaged with the nut (hot shown) which is car- 
ried by the cross slide for actuating the latter. 
The clutch C is of the type described in United 
States Patent No. 1,685,310, issued o Edward P. 
Burrell ét al. on sepember 25, 1928, to which 
patent refërehce is hàd for hè dCaiÂS of the 
clutch mechanism. For the purposes of describ- 
ing this invention if is only necessary fo notice 
that the clutch is brought into oierative ehgage- 
ment by means of a feed controlling lever 
whlch is manually rocked in an upward dlrec= 
tion to effect the engagenêi/Jfhe dlich, he 
lever 2§ being retained in its clu%ch engaging po- 
sition by means of a pin 28 (see Fige 6) which is 
received in an openlng provided in a bushing. 
screwed ino an opening ,28 of the apron ! 3. The 
clutch is released, by ffiëans subsequently fo be 
 ,èsdbèl, wlïëh tlië'ifiî 20. -foedffOm the-re= 
ë hêféi0h tlïë fëd -oetltllirig ieer roks 
cï6ïaPdl  liëïïgdthë luth and Stop 'the 
,fe.eding 6ëiëht iJfSdëW 2 and thë movement 
gear. 22 (forming a par"bf ttïClriven "C!uch 
ïïëmbér) huspoïîudii,btti0h of Shït-30 in 
iïïëd ëiatf6niïiP wihhè 0ttiòn Of ssëW 
à hê òvëièh ï)ï .thë ct0 slidè. The Shaft 
 carries a worm3| htdh iSii îlfiVin èigage,= 
"ëïï ith  vSrm hei'ï2 lifièl fo  #oatáble 
xïm" |i (Fig. 5) which is rotatably supported 
..in-a tw-Par h6usïng 0 bé ê)errêd rb laë. 
/auï 0rm wheeÏ ï is 
els thr0Ugh-oïïe 661ëte re01Ui8h ïhile 
the cross slide is moving from ifs Ceiïï¤ êUt- 
ward posRi0n to i.çxiï_ême inner p0sRio. The 
periihery of drum 3 is provided vïth a 
of;camming mens formed as rings 3 each pro= 
iled .on ifs 0ùter. çirc .um.er.Cce ih a ingle 
projection or-cam 35. Thes.e_ rings With heir 
-cms .constitute the adjusçable stgP actuating 
m.e.ans, o .m improve.cl StOp, mechanism, .ncl 
while the preferred e-mbodiment ha-b.een .l-l_us- 
trated as comprising six such rings the invention 
s hot so limited-sînce a grater or lesser hum- 
ber.of rings may..be-provided, the important -fea- 
-ture being that there is one such cam ring for 
each operative step of he machining operation 
to be performed -in the completion of a cycle of 
operations. 
To providé for-circurnferential djustm'ent oï 
the cam rings, the infernal circurrfference of each 
.cam ring-3 is provîded with internal gear teeth 
35, and the drum .3 bas sloted openings in the 
 cIrcumference thereof, there being one such 
 opening for each ring '3) with said openings 
 ing circumferentially -spced t Substantially 
equal.dkstances ab0uç '-the drum. The Slotted 
openn' a.formed:.by 'lòngitudinall extending 
 .bores '- dja-cent trie outë cicumferen'ce of the 
"duïn, .the bores being S0 iOcated ttïa.t their 
uiIêfen-oe .mteëCt the :0Uer Cirumfeence Of 
the drUn thu f0rmingthe 10flgitudirallyëxtCd- 
Ing opening ïn he «du.m's outer sUrfàce..The 
ïkil"I0es are of d'iffërent -lnghs. so that the 
ç,.. tinS ope'nïS ,in he arum's .oirumei-ence 
"ëih:èfnae.iialignfhèfi with the-teeh 6"on 
rïe ol tte rings 3,:ànd:the bores -each tïa:/ing 
«etëf0n -3 of-ëdU8éd-dimtër :ènt'ireiy 
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39 having a pinion 40 with spur gear teeth formed 
thereon, said teeth extending through the open- 
ings in the drum fo mesh with the teeth 36 of 
the corresponding cam ring member 34. The 
5 said rods or shaf hve reduced extensions 4! 
journaled in the reduced openings 38 and dis- 
posed bëtween %he ends osaid extensions 4! and 
the bottom of opening 38 are springs 42 which 
tend fo force the shafts or rods 39 outwardly, 
10 or to the right as seen in Fig. 5. 
The rods 9 are each provided adjacent their 
outer ends with cone shaped collars or integral 
 bosses 3 coòperating with similar cone shaped 
 openings ina Cover plate  which is retained 
15 in position by means of a screw 5 threaded inte 
the drum 3 so as to be rotatable with the lat- 
ter. The rods 9 project beyond the collars or 
bosses  varying distances to serve as an iden= 
tiiïcation means, the rod corresponding to the 
20 innermost ring 4 having the least length-ex- 
ternally of .he cOned Colla 3,. while .the-rod 
ass0ciated with the 0utermost ring bas the great- 
est external èxtension. ,AS  further identflïca= 
tion means the ends of the rods may carry suit- 
25 able indicia as is indicated-in Fig. 4. The o(ter 
extremities oï the rods or shafts 9 have p0]yg- 
onal surfaces  for the rèception of a:wrench 
or other.tool. The said ends, of the .od c0uld, 
of course, be provided With othe means fOi" ,the 
30 reception of a suitable adjusting tool. 
To adjust the-positions of the cani pi'ojèCtins 
35 about the circumstance of the drhm fo Com'e- 
spond With the position at Which if is desired 
to stop the feeding movement o the cross Slide, 
35 the operator places a suitabe tool upon the end 
6 of each rod 9 in turn and pressesslightly in= 
wardly against theaction of the spring 2 fo dis 
engage -the cone surface 3 from the similar- cone 
surface in the cover-plate. -Thereupon,-the rod 
40 may be freey turned-fo rotate, by means of pin- 
ion  and gear teeth «3, .the cooperating ring 
 until the cam 35 has-reached its desired posi- 
tion. Vnenthe end pressure ,is removed from 
the rod 9-the spring 2 will force sa-id .rod 
45 slightly outward untfl the cone surfaces' On thë 
rod and cover plate are in firm-engagement fo 
frictionally hold the ring in ifs. adjusted-position. 
Mounted within the housing of thestop mècha= 
nism S is a shaft T extending, in parallel rela- 
50 tionship fo the axis of drum 3.. Upon the shaft 
 here is mounted a cam actuated member o 
lever  which can rock about theshaït -and 
also slide longitudinally along the Shaft.. An 
upper arm 9 of the lever 8 bas a width sb= 
55 stantially the saine as the width of a singte cam 
ring-3 and normally rides upon the outer surface 
of a cam ring so that the sald lever will be.rocked 
when-the cam portion3 contacts the arm 9. 
The lever 3 has an xtended sleeve portion 5 
(0 surrounding ,the shaf, t  and extenling a :dis- 
tance substantiatly equal fo that occupied by the 
cm rins 3. Extending.downvardly from Slëeve 
5 is an integral arm 5! of substantially the àme 
longitudinal dimension as that of the Sleeve 50. 
65 The lower end of arm 5! is in-engagement with 
the upper end of lever 5 (Fig. 6), pivoted ai 53, 
and .having a downward]y extending arm  
which ,rocks towards the outer cOverof the apron 
13 when actuated by the camoperted lever :8. 
70 An opening 5 is provided through-the wall of 
the apron adjacent the lower-end oI the: arm.5 
and-in Mignment with the-bushirig 2 prevï0usly 
mentioned. Disposed wihin the. opéoEng 0I 
' bushing 2 is a pin 56 which eXtends thr0ugh:the 
75 opening 55 and bas a head ST on the outër-ënd 
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" thereof sliding within and projecting outwardly 
of the opening 55. Disposed within the opening 
55 is a compression spring 58 in engagement with 
the bushing 2-/ and the pin head 5-/ and exerting 
ifs force upon the head to keep it in positive en- 
gagement with the lower end of arm 54. This 
arrangement effects rocking of the lever 52 so as 
to maintain it in constant engagement with arm 
5 | of the cam-actuated lever 48 fo rock the latter 
¢o maintain Che arm 49 thereof in constant en-. 
gagement with the peripheral surface of a cam 
ring 34. Hence, when a cam cornes into contact 
with arm 49 if will be rocked thereby in the oppo- 
site direction thus causing arm 5| to rock lever 
52 and move pin 56 against the action of spring 
58. As pin 56 moves outwardly through the open- 
ing in bushing 2-/, if displaces pin 26 whereupon 
clutch lever 25 will rock downwardly fo disengage 
the clutch and stop the movement of the cross 
slide. 
To provide for longitudinal adjustment of the 
cam-operated lever 48 for successive cooperation 
with each of the cam rings 
provided with an obliquely projecting stud 59 
which has a roller 60 mounted on ifs outer end. 
The roller 60 is engaged in an endless cam groove 
6| located in an indexible drum 62 which is 
mounted upon a shaft 63 and flxed thereto by 
means of a screw 64 for rotation therewith. The 
shaft 63, journaled in the two-part housing 65 
for the stop mechanism S., extends parallel with 
the axes of shaft 4-/ and drum 33, and also ex- 
tends beyond the forward part of the housing 65 
of the stop mechanism. The two parts of the 
housing 65 are secured together by means of 
suitable screws. On the outwardly extending 
end of shaft 63 is attached a manually operable 
knob 66 provided with an extension 6"/forming a 
dial bearing suitable indicia corresponding to 
that upon the outer ends of the rods 39. A suit- 
able indicium mark or pointer 68 is carried by the 
housing 65 of the stop mechanism and cooperates 
with grooves or similar marks 69 on the dial 
portion 6-/ extending in alignment with the in- 
dicia thereon. Disposed within a recess in the 
dial portion 6-/ is a spring-actuated detent 
which cooperates with recesses -/| provided upon 
the face of the housing 65 and circumferentially 
spaced about the shaft 63. The recesses are 
equal in number fo the number of cam rings and 
each recess corresponds fo a dial indicium. 
In order fo select a particular cam ring for 
actuation of the stop mechanism the operator 
grasps knob 6-/ and rotates if until the indicium 
thereon corresponding to that borne by the 
selected cam ring as evidenced by the correspond- 
ing indicium on the end of rod 39 is in line 
with pointer 68. This effects rotation of drum 
62 causing cam-groove 6| fo move stud 59, and 
hence lever 48, longitudinally along shaft 4-/and 
thus position arm 49 upon the indicated cam ring 
34. Figure  shows one position of lever 48 with 
ifs arm 49 riding upon the flrst of the cam rings 
34, while Fig. 8 fllustrates the lever 48 as having 
been moved fo ifs other extreme position with 
the arm 49 now in engagement with the last cam 
ring. If will be seen from these figures that the 
lower arm 5| of the cam-actuated lever 48 is 
of such extent as to remain in engagement with 
the upper end of lever 52 throughout the entire 
range of longitudinal movement of the lever 48 
thereby maintaining the lever 48 in operative 
engagement with the clutch disengaging means 
af all rimes. 
Additional stop means are provided for the 

 purposes of deflning the extreme positionsof the 
cross slide. This additional stop means com- 
prises a pair of dogs -/2 which are adjustably 
secured to the cross slide and bave downwardly 
5 extending cam-shaped portions -/3 for engage- 
ment with the top of a pin -/4 extending upwardly 
from the stop mechanism S. The said pin ,-/4 
is received in a vertical bore of an enlarged por- 
tion of the stop mechanism housing and adja- 
10 cent the lower end of pin -/4 is an enlarged open- 
ing communicating with an obliquely directed 
opening also provided in the enlarged portion of 
the housing. A pin -/5 slides within the obliquely 
directed opening and has a cam face af ifs upper 
15 end cooperating with a similar cam face upon 
the lower end of pin -/4 disposed with the above 
mentioned enlarged opening. The lower end of 
pin -/5 contacts an upstanding longitudinal ex- 
tending shoulder -/6 provided on sleeve 50 oflever 
20 48. The construction is such that when the 
cross slide |4 bas reached one of ifs extreme 
positions, one of the cam faces -/3 on a dog -/2 
will contact the upper end of pin -/4 depressing 
if and thns forcing pin -/,5 against shoulder -/6 
25 so as fo rock lever 48. The rocking of lever 48 
will, as above described, rock lever 52 forcing 
pin 56 outwardly through the opening in bush- 
ing 2-/ and thus dlsplace pin 26 carried by the 
clutch lever 25. The clutch controlling feed lever 
30 25 will thereupon rock downwardly to disengage 
the clutch and stop the movement of cross 
slide 14. 
Mounted upon the cross slide 14 is a toO1 sup- 
porting turret -/-/, shown here as of the square 
35 type, for supporting a plurality of too]s for suc- 
cessive machining operations upon a workpiece 
mounted on the machine tool. As is understood 
in the art, any one of the tools may be employed 
fo perform more than one operative step in a 
40 machining cycle and hence, while the present 
disclosure shows an indexible support for re- 
ceiving four tools, if is desirable fo provide auto- 
matic stop means of greater number than .the 
number of tools in order that there may be more 
45 than one operation performed by each tool. If 
is obvious that indexible tool supports other than 
the square type could also be employed and a 
correspondingly different number of camming 
rings 34 would then be used. 
50 In setting up the machine tool for a machining 
cycle in accordance with this invention, the 
operator will first mount the desired tools upon 
the indexible tool holder -/-/. Having indexed 
the tool holder to place one of such tools in oper- 
55 ative position, he will then move the cross slide 
by means of the manually actuated hand wheel 
-/8 fo the position af which the feeding movement 
of the cross slide and tool holder should stop. 
If will be understood-that during this setting up 
60 operation the spindle wfll not be in operation 
and the feed shaft |6 wfll not be rotating. The 
feed controlling lever 25 is then lifted and pin 
26 carried thereby is inserted in the opening of 
bushing 2-/. The operator then grasps knob 65 
65 and sers the dial 6-/ so that the numeral | is in 
alignment with pointer 68. This will position 
arm 49 of lever 48 upon the ïrst cam ring:34. 
He wfll then place a wrench or other suitable 
tool upon the polygonal head 46 of rod 39 bear- 
70 ing numeral |, press inwardly slightly, and rotate 
the rod 39 until cam projection 35'.has moved 
into engagement with arm 49. This point will 
be determined by the fact that cam 35 will rock 
levers 48 and 52 fo force, pin 56 0utwardly 
7oE through the opening in bustiing 2 thus displac- 



..ingp.in:.2$ and allowing the feed controlling lever 
- 2§.,to- clrop- downwardly. --When the machining 
 -.0peration is .beg effected by aorward more- 
ment-of the cross slide the adjustment .of cam 
ring, 34 should be-effected by rotating the rod 39 
.lnone.direction. whereas if the -machining oper- 
arien is-to be perïormed ,by. the.ïeverse more- 
.ment  Of,,the cross slide, the cam ring 34. should 
:be=adjusted by rotating the rod 39 in the reverse 
,.direction. 
, ttaving- set.«up the .stop ,mechanism for one 
tool,..the-opetor ..then. proceeds .through the 
:same ;steps. for. each successive, machining oper- 
= ation .preïerably rotating the knob 66 to the next 
:succeeding numeral ïor each succeeding stop and 
.correspondingly adjusting the associated r0d 9 
.bearing.thelike numeral. In each.such setting 
.,operation the clutch controlling .lever 2 Wfll be 
,again Positionèd with ifs pin 26 in the opening 
.of. bushing 2], the dropping of said lever indi- 
cating in-each instance when the corresponding 
cam 3 has been properly, adjusted to engage 
arm . 
.W_ith the apparatus thus set.up, the cross slide 
is moved to its.starting,position, knbb 66 is turned 
.until_.the: humerai I.on dial.6 is in ulignment 
with pointer 66, the spindle l .and feed shaïts 
I$ are placed :in operation, and the feed con- 
.£rolling lever 2 is .moved upwardly and ifs pin 
_6..again disposed in the. recessof bushing 2. 
.leeding of £he cross slide wiI1 .thereupon begin 
and continue untiI the tool has completed the 
first machining operation whereupon the first 
cam ring4 strikes arm 49 to "knock out" pin 
26.to allow the feed controlling lever 2 to drop 
thus disengaging the clutch C and stopping Ieed- 
ing of. the cross slide. The 0perator thon turns 
knob 66 to bring the next numeral on dial por- 
tion 6 into a]gnment with pointer 65 thus mov- 
ing arm 49 to cooperate with the next cam ring 
3. He .thon indexes tool hol'der  to bring the 
next tool into cutting position, and reengages 
clutch C by moving the feed controlling lever 
2§ to bring pin26 into the opening of bushing 
. Feeding movement is again imparted to the 
cross slide 14 and continues untfl the second 
machining .operation is completed .and the cor- 
responding cam 3 srikes arm 49 to again "knock 
-out"pin 26 of feed c0ntrolling lever 2  dis- 
engage the clutch and stop the movement of 
thecross slide. These steps of indexing :the tool 
carrier; turning dial 6 to the-corresponding posi- 
tion, reengaging the clutch by moving the feed 
controlling.lever, and the subsequent "knock out" 
thereof are repeated.until the complete machin- 
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- It will be apparent that by-the use -of- my. in- 
. vention .multiple .steps of a machine operation 
may be rapidly and efliciently performed by a less 
skilled operator than bas heretofore been pos- 
5 _ sible with resulting economy of rime and a con- 
siderable reduction in expense. 
While I have shown a preferred embodiment 
of the invention I do not wish to be confined to 
the precise details illustrated, but desire to cover 
10 all modifications coming within the spirit .and 
. scope of my invention as set forth in the claires. 
ttaving thus described my invention, I claire: 
1. In a machine tool of the type described, a 
slide,-a tool holder carried bY said slide, driving 
15 means for moving said slide and tool holder, 
means for-stopping the movement of said slide in 
each of a plurality of preselected positions there- 
.of comprising, a plurality of individual camming 
means, a common support for-said camming 
.0 means, means to rotate said support and cam- 
ming means in timed relationship with the more- 
ment of said slide,.and means to disengage said 
driving means including a movable member and 
manually oPerable means independent of said 
5 tool-holder for selectively positioning said room- 
ber in the path of any one of said camming means 
to:be moved thereby to effect the disengagement 
of the driving means. 
2. In an apparatus of the type described, a 
30  cross slide, a tool holder carried by said cross 
: slide, driving means, for moving said slide and 
tool holder, means ïor stopping the movement 
of- said slide in each of a p]urality of preselected 
positions thereof compising, a plurality of indi- 
35 vidually adjustable cams, means to rotate said 
cams in timed relationship with the .movement 
of the cross slide, means to disengage said driv- 
-ing-means inctuding a rockable lever, and means 
for. selectively positioning one arm of said lever 
40. in.the p.ath.ofany one of said cams to-be rocked 
thereby for. effecting disengagement of said eh'iv- 
ing means when said slide has reached the cor- 
responding preselected .position. 
3. In a-machine toolof the type described, a 
45 .slide, a support-for said slide, a drive-carried 
by-: said. support for moving said slide, a clutch 
comprising driving, and driven members in said 
drive,.means for-stopping the movement of said 
slide in each of ï a.plurality of positions includ- 
50 ing, a plurality of rotatable cam s, a common 
support ïor said cams, an operative connection 
between.said support and said driven clutch 
member to rotate said support and cams in timed 
-relationship with the movement of the slide, a 

-ing cycle is fmished. 
While my invention has been disclosed for 
purpose of illustration as comprising six-cam or 
. stop rings to provide a corresponding number 
.. of steps-of-machining operations, it wflI be a.p- 
..parent. that a greater or lesser number of such 
stop rings can be employed depending upon 
 the number of steps it is decided to executë.. If 
it bedecided to effect machining operations en- 
tirely by hand controI, dial 6_ is placed, for 
,:ample,.at its first positio and left there through- 
out.the operation. In such an instance the cam 
ring 34, corresp.onding to the set position for arm 
 4 as.-indieated by dial 6, will be set so that 
. its cam 3 wflI correspond to an extreme posi- 
tion of the cross slide. 
The dogs 2 and pins -4 and  are provided as 
.a safety-means to stop the cross slide .at its ex- 
tremes: of movement if the operator should neg- 
..lect te disseng.age the f,eed controlling Iever.when 
the:machine is bei!!g used for manual 0perations. 

 55 .movable-member, means manually operable ïor 
selectively.-positioning said movable .member 
axially of said support in the path of any one of 
,said cams to be engaged and actuated thereby 
when the latter is rotated by movement of said 
60 slide, and an operative connection between, said 
movable-member and said clutch to disengage 
the .clutch-when-said movable member is .ac- 
tuated. 
-4.. In an apparatus oï the.character described, 
6 a-movable slide, a power drive to.move said slide, 
a-clutch interposed in said power drive, means 
including a lever ïor disengaging said clutch, 
a plurality of cam rings, means-to-rotate said 
cam rings-in timed re]ationship to the movement 
70-of said slide, means to individua]Iy adjust said 
cam ri.ngs, a shaft for Pivoting the said lever, 
means to more-said lever along said shaft to 
selectively position one arm of the lever in the 
path of any one of said cams wtile retaining 
7Sdts other arm in engagement with the clutch 
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disengaging means whereby the lever may be 
rocked by the cam in whose path itis positioned 
.to disengage the clutch and stop the slide. 
5. In a machine tool of the type described, a 
movable cross siide, an indexible tool holder 
mounted upon said cross slide and adapted to 
support a plurality of toois, power driving means 
to more said cross slide, a clutch interposed in 
said drive means, and means to disengage said 
clutoh and stop the movement of the slide at 
one or more preselected positions thereof com- 
prising, a drum, means te rotate the drum in 
tirned relationship to the movement of the cross 
siide, a plurality of cam rings mounted on said 
drum for rotation therewith, a lever, a support 
for mounting said lever adjacent said drum for 
rocking movement transversely of the dru.m, said 
lever being movable along it support and hav « 
ing one arm of greater width than the other, 
means in engagement with the wider arm of the 
lever to operate the clutch disengaging means, 
and means to. more the lever along it support 
to selectively position it narrower arm in the 
path of any one of said cams. 
6. A machine teol as defmed in claire 5 and 
further comprising means to individually ad- 
just the angular positions of each of said cam 
rings. 
7. In a machine tool of the type described, a 
siide, a support for said slide, a power drive car- 
ried by said support for moving said slide, a 
clutch interpoied in said drive, a lever for 
gaging said clutch, means on said clutch lever 
and said support to retain said lever in clutch 
engaging position, and means to release said 
clutch lever retaining means atone or more pre- 
selected positions of said ilide comprising, a 
Plurality of rotatable canuning means, a coin- 
mon support for said camming means, means 
to rotate said support and camming means in 
timed relationship with the movement of said 
slide, a cam-actuated member, means manually 
operable to selectively more said member axially 
relative fo said support into the path of any one 
of said cannning means for engagement thereby 
when the latter is rotated, and an operative con- 
nection between the cam-actuated member and 
the clutch lever retaining means to release the 
clutoh lever when the slide bas reached any 
said preielected positions. 
8. In an apparatus of the character described, 
a cross ilide, power driving means to more the 
cross slide, a clutch interposed in said driving 
means, means for disengaging said clutch, a 
plurality of coaxially mounted cam rings, means 
to adjust the angular position of each of said 
rings, means to rotate said rings in timed rela- 
tionship with the movement of said cross slide, 
an arn  mounted for rocking movement adjacent 
said rings, means fo move said arm into opera- 
tire relationship with any one of said ringi, a 
second arm engaging said clutch disengaging 
means, said arms being operatively connected to 
rock together whereby, when the first mentioned 
arm is engaged by the cam in whose path itis 
positioned, the clutch will be disengaged by said 
other arm and the slide stopped ata preselected 
position. 
9. The apparatus of claire 8 further compris- 
ing, a plurality of dogs adjustably carried by 
said cross ilide, a depressible rod in the path of 
said dogs, and an operative connection between 
said rod and the clutch disengaging means to 
stop said cross slide at predetermined limits 
its movement. 

10. In a machine tool having a tool support, 
driving means to more said support, a clutch 
in the driving means, and means to disert.gage 
the clutch, the improvement which comPrises, 
5 a drum rotated in timed relationship with the 
movement of the tool support, said drum having 
a plurality of oPenings spaced about the circum- 
ference thereof, a plurality Of cam rings mounted 
on said drum to rotate therewith and relative 
lO thereto, gear teeth upon the internal .circum- 
ference of each of said rngs, the gear teeth of 
each cam ring being in alignment with one of 
said openings in the drum, a plurality of spur 
gears journaled in the drum with the teeth of 
15 each one of said spur gears projecting thrpugh 
one of said openings and meshing with the teeth 
on the corresponding cam ring, means for 
dividually turning each spur gear to adjust tiïe 
position of the corresponding cam' ring, a rock- 
2O able and shiftable lever mounted adjacent said 
drum with one arm thereof in continuous-en- 
gagement with the clutoh disengaging means 
and the other arm selectively cooperab.le-.wi_th 
any one of said rings, and means fo shift said 
25 lever fo position said last mentioned arm in the 
path of any one of sid cam rings. 
11. In a machine tool having a tool support, a 
power-operated driving means fo more said sup- 
port, a clutch interposed in the driving means, 
3O and means te disengage the clutch, the improve- 
ment which comprises, a drum', means to rotate 
the drum in timed relationship with the more- 
ment of the teol support, a plurality of cam rings 
mounted on said drum to rotate therewith and 
35 relative thereto, gear teeth upon the internal 
circumference of said rings, said drum having a 
plurality of openings in its circumference, there 
being an opening in alignment with the teeth on 
each ring with said oponings being spaced cir- 
4O cumferentially about the drum, a plurality of 
rods journaled in the drum, a spur gear on each 
rod projecting through one of said openings and 
meshing with the teeth on the corresponding 
ring, means on the end of each rod to rotate 
45 it and its corresponding ring, a shaft extending 
parallel with said drum, a lever journaled on 
said shaft for rocMng thereabout and for slid- 
ing movement therealong, means fo move said 
lever along the shaft to selectively dispose one 
50 arm thereof in the path of any one of said cams, 
the other arm of said lever being of suflicient 
size to remain in engagemen at all rimes with 
the means to disengage the clutch whereby, when 
the first mentioned arm is moved by a cam, the 
55 lever will be rocked fo disengage the clutch and 
stop the movement of the tool support. 
12. In a machine tool of the type described, a 
cross siide, driving means for moving said slide, 
means for stopping the movement of said ilide 
6O in each of a plurality of selected positions there- 
of comprising, a rotatable supporting member, 
a plurality of individually adjustable cams car- 
ried by said member for rotation therewith and 
circumferential adjustment relative thereto, 
65 
means to rotate said member in timed relation- 
ship with the movement of the cross slide, means 
selectively actuated bY any one of said cams to 
disengage said driving means when said sllde has 
7O reached a corresponding preselected position, and 
means for individually circumferentially adjust- 
ing said cams relative to iaid member to an 
fmite numbér of different positions including a 
separate actUïtor for each cam, and means on 
75 each actuator eooperating with said member te 



 _en  thé. actuator.-and- the .c0ogerating eam in 
an adjus.ted position 
13, The co.mbinaion.as-deflned in claire 12 
wherein sai.d.actuators:are axia!!y movable and 
rotaable relative  said member and the means 
or retaining the said actuars .and cams in 
jusd osition comprise noally engaged co- 
oerting-fricti0n surfaces on said-uars.and 
members the said surface on each actuar 
ing.seltive sengaed-ïrom.the cooperaing 
surface on-sd member-by.axil ovemenç of.he 
actuator in one-dlrion th eitting rota- 
on OEerf ï0r-effecing austment of the cor 
responing .cam. 
14. e c0mbiation as deed in claire 12 and 
wherein-the said-Separate acuars are . aally 
movable and roatable relative .to said .memr, 
a- gng çtion. beeen each of said 
ta and thecorresponoEng cam, meansbias- 
i. each-tuator n locng eagement with 
said- mber . thereby, restrain .e actuars 
rom tation and reta the corresponng cams 
in. their adjusted posens, a means on ea¢h 

actuçr-by :whîch the said. actuators  may be 
indivldually axîal moved o release, the 10c, 
ing-engagçmen ith said member and rotad 
while .released to thereby adjust.e correspond- 
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